Synergic effect of polymorphisms in uncoupling protein 1 and b 3 -adrenergic receptor genes on weight loss in obese Japanese Dear Sir, We read with interest the recent article by Valve et al. [1] , indicating a synergic effect of polymorphisms in the uncoupling protein 1 (UCP1) and b 3 -adrenergic receptor (b 3 -AR) genes on the basal metabolic rate in obese Finns.
We have investigated the frequency of the A to G polymorphism of the UCP1 gene in 113 obese Japanese women (mean age: 47 ± 16 years; mean body mass index 31.0 ± 5.6 kg/m 2 ) and synergic effect of polymorphism in UCP1 and b 3 -AR gene in response to treatment for obesity. The A to G substitution of the UCP1 gene was verified by digestion of the polymerase chain reaction products with Bcl I and the Trp64Arg mutation of b 3 -AR gene was also checked with MvaI. The frequency of the A to G polymorphism of the UCP1 gene in obese Japanese women was about two times higher than found in Finns [1] and in a Canadian Study [2] (0.46, 0.26 and 0.27, respectively; p < 0.01). There was, however, no significant difference in allelic frequency between obese subjects and 76 healthy non-obese women (0.45) (mean age 46 ± 10 years; mean body mass index 22.4 ± 1.4 kg/ m 2 ) and in age, body mass index, body fat, and waist-to-hip ratio among the three genotypes (Table 1) . Resting metabolic rate adjusted for age, lean body mass and sex were similar in the three groups. Obese subjects were treated with a combined low-calorie diet and exercise regimen [3] for 3 months after which the decrease in body weight was less in obese subjects with GG homozygote than in obese patients with wildtype (4.3 ± 2.6 vs 7.4 ± 4.2 kg; p < 0.05), although the food intake and exercise were similar in these groups. These findings are consistent with the previous study [4] . The frequency of the Trp64Arg polymorphism of the b 3 -AR gene was, however, 0.19 (Trp64Arg homozygote: n = 5, Trp64Arg heterozygote: n = 34, wild-type: n = 74), consistent with the previous reports [3] . Obese subjects with both GG homozygote in the UCP1 gene and Trp64Arg polymorphism of the b 3 -AR gene (including Trp64Arg homozygote and heterozygote) lost less weight (3.3 ± 2.0 kg, n = 13) than either those with the polymorphism of b 3 -AR gene alone (including Trp64Arg homozygote and heterozygote) (4.8 ± 3.4 kg, n = 34) or GG homozygote in UCP1 gene alone. Furthermore the odds ratio was calculated using the method of Clement et al. [5] . The association of these two gene variants resulted in an additive effect in resistance to weight loss. The odds ratio was 3.34 (95 % CI; 1.41±7.92) in obese subjects with the UCP1 gene variant alone, 2.77 (95 % CI; 1.09±7.05) in subjects with the b 3 -AR gene mutation alone and was 6.46 (95 % CI; 1.36±30.64) in subjects with these two gene variants.
The additive role of UCP1 gene mutation in response to obesity treatment is conjectural but may be related to a lowering of diet-induced thermogenesis. Further examinations will be needed to evaluate the importance of this finding on weight loss. 
